Human behavior is the focus of many studies in the social, health, and behavioral sciences. Yet, few studies use behavioral observation methods to collect objective measures of behavior as it occurs in daily life, out in the real world -presumably the context of ultimate interest. Here, we provide a review of recent studies focused on measuring human behavior using smartphones and their embedded mobile sensors. To draw attention to current advances in the field of smartphone sensing, we describe the daily behaviors captured using these methods, which include movement behaviors (physical activity, mobility patterns), social behaviors (face-to-face encounters, computermediated communications), and other daily activities (nonmediated and mediated activities). We conclude by pointing to promising areas of future research for studies using Smartphone Sensing Methods (SSMs) in the behavioral sciences.
This review comes from a themed issue on Big data in the behavioural sciences
Edited by Michal Kosinski and Tara Behrend Human behavior is the focus of many studies in the social, health, and behavioral sciences. Behavior is important because it can serve four main roles in research [1]: Behavior can serve as a primary phenomenon to be explained (e.g., What causes or predicts a behavior?), the foundation of theoretical phenomena (e.g., How do observations of behavior inform theoretical investigations?), a mechanism in psychological processes (e.g., How does behavior affect psychological outcomes?), and a consequential outcome (e.g., What are the behavioral implications of a construct or measure?). As such, behaviors constitute the independent or dependent variables in many research studies. When studies of behavior are done in the laboratory they are often designed to recreate real-world conditions (e.g., [2] [3] [4] ). However, few studies use behavioral observation methods to measure behavior as it occurs in daily life, out in the real world -presumably the context of ultimate interest [5] .
The lack of research using behavioral observation in daily life is driven by the fact that collecting data on behaviors as they unfold has been almost impossible to do, especially if it must be done without affecting the behavior one is trying to record. The rare studies that have collected objective measures of behavior in everyday life tend to have sampled behaviors just once or on only a few occasions (e.g., [6, 7] ). Moreover, past approaches have been enormously time consuming such that they cannot be deployed at scale and they capture only a small percentage of the behaviors emitted and the contexts in which they occur. Consequently, most studies have relied almost entirely on subjective self-report measures of past or typical behavior [1, 8, 9, 10] . This is a problem because self-report data have significant drawbacks (e.g., being disruptive, time consuming, leading to expectancy effects, being subject to recall biases, memory limitations, and socially desirable responding).
One relatively underused big data approach for behavioral observation is the use of mobile sensors, such as those embedded in smartphones and wearable devices (e.g., smartwatches, fitness bands), as data collection tools for inferring everyday behavior. Smartphones provide an especially useful tool because they enable researchers to measure individuals' thoughts and feelings (via notifications to respond to self-report surveys or by collecting language-based data), and behaviors (via phone logs and mobile sensor data) as they naturally occur in daily life. Furthermore, with their powerful sensing and computational capabilities, smartphones have the potential to passively collect social and behavioral data nearly continuously, providing valuable objective, longitudinal, real-world, and real-time information [11] [12] [13] [14] . Thus, Smartphone Sensing Methods (SSMs) hold much promise for behavioral science because smartphones have become the central communication and computing device used in the daily lives of people around the world [15 ,16] . Moreover, mobile sensors operate imperceptibly, allowing for unobtrusive, naturalistic observational records that reduce the likelihood that participants will behave reactively (e.g., [6, 7, 14, 17] 
